Chemically modified porcine hemoglobins and their biological properties.
Hemoglobin cross-linked with small molecular modifiers turns out to be more stable. Modifications of proteins with polyethylene glycol (PEG) have been proven to enlarge the molecular size of proteins, to prolong their retention time in the circulation as well as blunt immune reactions. In the present study, the optimal conditions for porcine hemoglobin (pHb) modification with bis (3, 5-dibromosalicyl) fumarate (DBBF) and PEG were evaluated. The derivative of DBBF cross-linked pHb (DBBF-pHb) showed improved oxygen affinity and the ability to resist the dissociation of the alpha2beta2 tetramer compared with the natural protein. DBBF-pHb was then bound to the activated PEG. The results indicated that the pHb modified with DBBF and PEG had more stable tetrameric conformation with a molecular weight of 107000. Their oxygen half-saturation pressure (P50) is around 3.33 kPa, which approximates the physiological P50 of human red blood cells. Both routine and reinforced immunizing methods were adopted to study the immunogenicity of modified products and the results showed that the products had very low immunogenicity evaluated by enzyme-linked immunoadsordent assay (ELISA). Somewhat beneficial effects were shown in the treatment of hemorrhagic shock where modified hemoglobin solutions were used as resuscitation fluids in the hemorrhagic shock Sprague-Dawley (SD) rats model.